Inhibition of microRNA-29c protects the brain in a rat model of prolonged hypothermic circulatory arrest.
We sought to investigate the cerebroprotection of a novel microRNA mechanism by targeting peroxisome proliferator-activated receptor gamma coactivator 1-alpha in a rat model of prolonged deep hypothermia circulatory arrest. The right carotid artery and jugular vein of male Sprague-Dawley rats were cannulated for cardiopulmonary bypass. Circulatory arrest was conducted for 60 minutes when the pericranial temperature was cooled to 18°C. The sham group received the surgical procedure without cardiopulmonary bypass and deep hypothermia circulatory arrest; the deep hypothermia circulatory arrest group received cardiopulmonary bypass and deep hypothermia circulatory arrest; lentivirus control vector or lentiviral vector containing antagomiR-29c was given to the deep hypothermia circulatory arrest + vector group or the deep hypothermia circulatory arrest + antagomiR-29c group by intracerebroventricular administration 5 days before cardiopulmonary bypass (n = 8, for each of the 4 groups). Neurologic function was evaluated by the modified hole board test and beam balance task during 14 postoperative days. Expressions of caspase-3, peroxisome proliferator-activated receptor gamma coactivator 1-alpha, and miR-29c in the hippocampus were measured by Western blot and quantitative reverse transcription polymerase chain reaction. Malondialdehyde was measured using the Malondialdehyde Assay Kit (Beyotime, Jiangsu, China). Pretreatment with antagomiR-29c significantly decreased the expression of microRNA-29c and increased the expression of peroxisome proliferator-activated receptor gamma coactivator 1-alpha in the hippocampus (P < .05 vs deep hypothermia circulatory arrest group). The level of malondialdehyde in the hippocampus was lower in the deep hypothermia circulatory arrest + antagomiR-29c group (P < .05 vs deep hypothermia circulatory arrest group). The neurologic functions were markedly protected in rats pretreated with antagomiR-29c as evidenced by improvement of vestibulomotor and cognitive performance during the early postoperative period. In the deep hypothermia circulatory arrest + antagomiR-29c group, histologic scores of the hippocampus were improved and the level of caspase-3 in the hippocampus was lower (P < .05 vs deep hypothermia circulatory arrest group). Inhibition of miR-29c attenuates neurologic injuries induced by prolonged deep hypothermia circulatory arrest through a peroxisome proliferator-activated receptor gamma coactivator 1-alpha pathway.